Enlarged LA-ICP-MS maps of gold intensity distribution in fibroblasts
intensities are determined in the nucleus region. These could originate from particles above and below the cell nucleus and maybe a few particles that entered the nucleus. Parameters: laser spot size 4 µm, line distance 6 µm, scan speed 5 µm/s, frequency 10 Hz, pixel size 6 x 1 µm, fluence 0.7 J/cm 2 .
Quantification of the number of gold nanoparticles in cells
LA-ICP-MS data can also be used to determine the relative amount of nanoparticles at the single-cell-level and to compare different incubation conditions ( Figure S3 , light gray bars).
The 2D LA-ICP-MS intensity maps were used to calculate the integrated 197 Au + intensity of each single cell by ImageJ software. To compare the relative number of particles with absolute values, additional ICP-MS experiments were conducted after digestion of the cells ( Figure S3 , dark gray bars). The nanoparticle-incubated fibroblast cells were digested with aqua regia and the cell digests were analyzed using an iCAP Qc ICP-MS (Thermo Fisher Scientific, Germany, for operating parameters see Table S4 ) to determine the gold concentration. Details about the digestion and the ICP-MS analysis were described previously by Büchner et al. 1 The results ( Figure S3 ) indicate a similar relative particle number for both methods, confirming the validity of the LA-ICP-MS experiments for the quantification of nanoparticles at the single-cell-level.
The number of particles per cell increases with increasing incubation time from 13,000 after 1 hour to 227,000 nanoparticles after 24 hours. These values are based on the assumption of Figure S4 . Transmission electron micrographs of 3T3 fibroblast cells after incubation with 1 mM tetrachloroauric acid in PBS buffer for 24 hours (detail from Figure 4A ). Arrows point at the in situ formed nanoparticles also in the cell nucleus. 
Transmission electron microscopy of tetrachloroauric acid in fibroblasts

Physicochemical properties of tetrachloroauric acid in cell media
Influence of HAuCl 4 concentration and incubation time on the SERS information
To investigate the influence of HAuCl4 concentration and incubation time on the intracellular formation of gold nanostructures, fibroblast cells were exposed to 0.25 mM and 0.1 mM HAuCl4 in PBS for 24 hours and 48 hours. Representative SERS spectra of these experiments are shown in Figure S6 . Some vibrational modes such as the ring breathing vibration of tryptophan at 760 cm -1 , C-H deformation vibration at 1030 cm -1 and the amide III band and CH2/CH3 deformation vibration at 1265 cm -1 (for band assignments see Table S1 ) are only detected for the incubation of 0.25 mM HAuCl4 (Figure S6c, d) . When a concentration of 0.1 mM HAuCl4 is used, signals at 565 cm -1 (skeletal vibrations) and 1525 cm -1 (amide II) are observed, which do not occur at higher concentrations ( Figure S6a, b) . Most of the bands in the SERS spectra (see also Table S1. Assignment of the most frequently observed SERS signals in 3T3 fibroblast cells exposed to 1 mM tetrachloroauric acid in PBS buffer and in DMEM and to 0.1 nM gold nanoparticles sized 13 nm for 24 hours (see example spectra in Figure 6 ), respectively, to proteins, lipids, and nucleic acids. SERS signals marked grey highlight the bars in Figure 7 . Abbreviations: Tyr, tyrosine; Cys, cysteine; Trp, tryptophan; Phe, phenylalanine; Thr, threonine; G, guanine; A, adenine; C, cytosine; sym, symmetric. [2] [3] [4] [5] [6] [7] [8] [9] 
SERS signals of fibroblasts
Tentative band assignments 
Laser parameters in the LA-ICP-MS experiments
The ICP-MS Element XR (Thermo Fisher Scientific, Germany) was synchronized with the laser ablation unit (NWR213 from ESI, USA) in external triggering mode and daily tuned for maximum ion intensity and good signal stability (RSD < 5 %) using a glass slide. Helium was used as carrier gas and argon was added before reaching the ICP torch. The isotope 196 Pt was added to the method before 197 Au to ensure a stable magnetic field. 
